Global structure of three-way DNA junctions with and without additional unpaired bases: a fluorescence resonance energy transfer analysis.
The structure of three-way DNA junctions with and without extrahelical adenine nucleotides in one strand at the branch point of the junction (i.e., An bulges with n = 0, 1, 2, and 3) has been investigated by fluorescence resonance energy transfer. The structure of the junction without bulged nucleotides was found to have a symmetric trigonal geometry. With bulges, the arrangement of the arms becomes asymmetrical. The energy transfer results suggest a model of bulged junctions where the angle between two of the arms is significantly smaller than between the other two pairs of arms. The acute angle becomes smaller as the number of nucleotides in the bulge increases. The FRET efficiencies of the junctions are the same in the presence of Mg++ and Na+ ions.